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™XN-T GETTB. OK UV ■^r.HCTXVK B.SK COAT XN ™SCBKT X^PS 

FIELD OF THF. INVENTION 

This invention relates to low-pressure mercury vapor lar^s, 
„ore co«only .no»n as fluorescent la^ps, having a la.p envelope 
with phosphor coating, and ™ore particularly, to such lamps .n 
: „hioh the an^unt of contaminants introduced into the lamp during 
^nufacture has heen reduced during lamp operation. This has the 
e„ect ot reducing mercury consumption, improving maintained Ught 
output and improving arc stability at time o. lamp ignition. 

nrirriT*"'""" invention 

0 .ow-pressure mercury vapor la^s, more commonly known as 

fluorescent lamps, have a lamp envelope with a filling of mercury 
.nd rare gas to maintain a gas discharge during operation. The 
.adiation emitted by the gas discharge is mostly in the ultraviolet 
(UV) region of the spectrum, with only a small portion in the 

,5 Visible spectrum. The inner surface of the lamp envelope has a 

^fi-^n a blend of phosphors, which emits 
luminescent coating, often a biena u y f 

A i-hP^ ultraviolet radiation, 
visible light when impinged by the uitravi 

^ -In the use of fluorescent lamps because 
There is an increase m the use ol 

c ^i«r.f-viritv To further reduce 
of reduced consumption of electricity. 

th^-r^ is a drive to increase efficiency of 
20 electricity consumption, there is a arive 

fluorescent lamps, referred to as luminous efficacy which is a 
measure of the useful light output in relation to the energy input 
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to the lamp, in lumens per watt (LPW) . 

U.S. Patent 5,552,665 Of Charles Trushell, an inventor in the 
present application, relates to an electric lamp having a 
luminescent layer on the lamp envelope which produces visible light 
when impinged by ultraviolet radiation generated within the lamp, 
and wherein an undercoat for the luminescent layer is employed. The 
disclosure of said patent is hereby incorporated by this reference 
thereto. Such an undercoat is now a common feature of modern 
fluorescent lamps, and is an oxidic, particulate base coat layer of 
non-fluorescent material, preferably an aluminum oxide, underlying 
the light-giving phosphor. Such an undercoat or base-coat is 
intended to economically increase light output, simplify the 
manufacturing process, improve the maintenance of light output, and 
reduce mercury consumption by the glass bulb. Typically, such 
layers are composed of very small particles with consequently large 
surface areas. Unfortunately, it has been found that the large 
surface of the particulate base-coat combined with the propensity 
of aluminum oxide to adsorb gaseous molecules results in larger 
than normal amounts of contaminants being introduced into the lamp 
interior during manufacture. For example, water and carbon dioxide 
are common, volatile, fluorescent lamp contaminants, the amounts of 
which are increased as a result of the large surface area of the 
undercoat. One effect of the increased amount of these contaminants 
is to increase the duration of arc instability immediately after 
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lamp ignition. 

It is known to coat the phosphor layer contained in a 

fluorescent lamp. For example: 

Tamura, Japanese Patent Application No. 03179238 (Abstract)), 

describes a procedure wherein MgO is mixed with a phosphor at 0.01- 
1.0% and used to form a layer as a step in the manufacture o£ a 
fluorescent lamp in order to getter CO. and CO impurities which 
exist after the lamp is manufactured. 

watanabe et al, U.S. Patent 5,604,396, describes a method 
wherein an alcoholic solution of a metal alkoxide (wherein the 
metal may be any of numerous metals including magnesium) is added 
to an aqueous suspension of a phosphor, which is to be coated by 
the alkoxide. Upon evaporation of the alcohol, the alKoxide is 
converted to the hydroxide and homogeneously precipitated on the 
surface of the phosphor in a sol -gal process. After removal of the 
water, the hydroxide-coated phosphor is fired at a high 
te^erature; however, no specific benefits are claimed for coating 
the phosphor with the metal allcoxide. Moreover, we have found that 
coating the phosphor with metal alkoxide or metal oxide does not 
eliminate or mitigate the increase in duration of the arc 
instability in the lanp when an oxidic base-coat such as alumina is 

used. 

There is a need in the art for a means of reducing the amount 
of contaminants and for eliminating or at least mitigating the 
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. duration of arc instability to which the contaminants 
increase in duration ot 

contribute in a fluorescent lamp. 

SUMMARY_0^ 

« .hoect of the invention is to provide a ia.p in which the 
_nt o. conta—s is reduce, and in which the arc instahUit. 
to Which the contaminants contribute is substantiaUy el— ed^ 

.be present invention acco^lishes the above and other objects 
by providing an electric latrp that includes: 
an envelope having an inner surlace; 

„eans within the la^ envelope for generating ultraviolet 

Q radiation; 

a layer of a luminescent material adjacent to the inner 
.urface of the lamp envelope for generating visible light when 

i^inged by said ultraviolet radiation, and 

innfr surface of said lamp 
an undercoat layer between sard rnner surta 

envelope and said layer of luminescent material, for reflecting 

Ultraviolet radiation which has passed through said layer of 

luminescent material bac. into said luminescent material for 

increasing the visible light output of said luminescent material, 

3aid undercoat layer comprising a particulate non-fluorescent 

^terial derived from a sintered mixture of an aluminum oxide 

reaction with contaminants present in the lamp. 
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preferred e».oai.e„ts, said unae.coat Xaye. comprises a 
,....u.a.e ^te.a. p.e.e.a.X. an a.u..n.. o...e .av.n. on 

aur«ace, pre.e«.ly a. a conU^uous layer, an oxiae an 

reaction, for example, through thermal 
r (sintering) process via reaction, 

. .Ikaline earth metal oxide precursor material 
decomposition, of an alkaline earc 

. mi^tnre thereof which reacts to 

or zinc oxide precursor material or mixture 

metal oxide or zinc oxide or mixture thereof 
form an alkaline earth metal oxiae o 

on said oxidic base-coat material. 

in its most preferred embodiments, the undercoat layer 
comprises alumina having on its surface a contiguous layer of 
...nesium oxide formed in situ during the lehring — 
process as a result of thermal decomposition of an aqueous solution 
or suspension of a magnesium salt. Xn this way advantage is taken 

f *->.P oxidic base-coat material, in part 
15 of the large surface area of the oxidic 

. u ^r^f 3.:? the site for said 
raaponsibla for the arc instabiUty, to act as 

irreversible reaction. 

The preferred .etter r^teriale include oxide, preferably of 
...aune earth petals and/or zinc and include ^.nesiu. calciu., 
,„ .trontiu. bariu. .inc. and fixtures thereof, forced in situ 
..rin. the lehrin. .sintering, process by a precursor compound 
fixtures Of such co^ounds „hich are introduced as soluble 
co^unds into an aqueous suspension of the alu^inu. oxide ase- 
coat ^terial. Mixtures for^in. ™a^esiu™ oxide are particularly 
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preferred for use as a getter compound for purposes of this 

invention. 

suitable precursor materials may be any alkaline earth metal 
or zinc compound or mixture thereof that reacts during the lehring 
5- step to form an alkaline earth oxide or zinc oxide or mixture of 
such oxides on the surface of the oxidic base-coat material. 
Illustrative of such precursor materials suitable for use herein 
are magnesium, calcium, strontium, barium, and zinc citrates, 
acetates, nitrates, etc. The preferred getter materials include 
10 oxides of alkaline earth metals and/or zinc, specifically oxides of 
magnesium, calcium, strontium, barium, zinc, and mixtures thereof, 
which are introduced as soluble compounds into the suspension of 
the oxidic base coat material. Precursor compounds of alkaline 
earth oxides and zinc oxide that crystallize during drying of the 
15 layer, without melting during subsequent processing, should be 
avoided. 

RRTEF DESCRIPTION OF THE DRAWING 
The Figure is a perspective view of a fluorescent lamp, partly 
20 in cross-section, partly broken away, having an undercoat with 
getter material according to the invention. 

The invention will be better understood with reference to the 
details of specific embodiments that follow. 
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rr-...^. ...^rpTTOH OF THE PPRFFBBED EMBODIMENTS 
With reference to the Figure, there is illustrated a low- 
pressure mercury vapor discharge or fluorescent la.p 1 with an 
elongated outer envelope, or bulb 3. The lan^ includes a 
conventional electrode structure 5 at each end which includes a 
filament . supported in in-lead wires 7 and 9 which extend through 
a glass press seal 11 in a mount stem 10. The electrode structure 
5 is not the essence of the present invention, and other structures 
may be used for la,r^ operation to generate and maintain a discharge 
, in the discharge space. For example, a coil positioned outside the 
discharge space w be used to generate an alternating magnetic 

-.^^ fr^r- rr^npratinq and maintaining the 
field in the discharge space for generating c 

discharge. 

Returning to the illustrative lamp X of Figure 1. the leads 
5 7,9 are connected to pin-shaped contacts 13 of their respective 
bases 12 fixed at opposite ends of the lamp 1. The discharge- 
sustaining filling includes an inert gas such as argon, or a 
mixture of argon and other gases, at a low pressure in combination 
with a small c^antity of mercury to sustain an arc discharge during 
20 lanp operation. The Inner surface 15 of the outer envelope 3 is 
provided with an undercoat 16 of aluminum oxide (for example, 
Aluminum Oxide C available co-erclally from DeGussa or BaiKalox 
CR30 from Bailcowslci Chemle) as a non-fluorescent material coated 
with a contiguous layer of an allcaline earth oxide mixture, formed 
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by thermal decomposition of the appropriate presursor materials. 
This alkaline earth oxide represents fro. about 1 to about 3 wt.% 
o£ oxide based on the weight of the aluminum oxide as getter 
material to remove contaminants from the lamp. A phoaphor coating 
17 is disposed over the undercoat 16. Both coatings extend the 
full length of the bulb, completely circumferentially around the 

bulb inner wall . 

The undercoat layer may be cast from organic solvent or water 
based suspensions to which various components may be added without 
,0 substantially changing the various advantages of the non- 
fluorescent oxidic undercoat. The suspension is applied to the 
interior of a clean fluorescent tube in a manner known to the art 
and is then lehred or sintered, also in a manner well Known in the 
art . 

15 The bulb coated as above is then lehred and finished into a 

lamp in the manner known in the art. 

TO further reduce mercury consumption, the glass mount stems 
and press seals may also be coated with the aluminum oxide 
undercoat layer to reduce mercury bound to the glass mount stems 

20 and press seals. 

This invention recognizes the discovery that alkaline earth 
metal oxides and/or zinc oxide, particularly when incorporated in 
aluminum oxide reflective undercoats via thermal decomposition of 
precursor materials during lehring, are effective to reduce or 
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eliminate contaminants introduced into the lamp during manufacture 
and substantially reduces the duration of or eliminates arc 
instability immediately after lamp ignition. The invention was 
demonstrated in a series of 32T8 bulbs, 4 feet in length and 1 inch 
in diameter using about 0.5-1.0 grams of commercially available 
aluminum oxide containing about 1-3% MgO based on the weight of the 

aluminum oxide. 

Representative lamps were produced in which the undercoat 
layer 16 comprises particulate aluminum oxide, i.e. alumina having 
on its surface a contiguous layer of a mixture of metal oxides 
including magnesium oxide. The alumina was suspended in a water- 
based solution to which an amount of magnesium nitrate is added, 
and flushed down the lamp tube or envelope 3 to flow over the 
envelope inner surface 15 until it exits from the other end. The 
solution was dried in a drying chamber. A phosphor coat 17 was 
applied in a similar fashion and sintered or baked for a period of 
time. The lamps thus produced exhibited a reduced period of arc 
instability after lamp ignition compared to lamps that were not so 
processed and treated and exhibited a substantially greater 
reduction in the period of arc instability after lamp ignition when 
compared to comparable lamps wherein the getter material was 
applied to a phosphor layer. 

The phosphors suitable for use in this invention may vary 
according to the properties desired in the final lamp. For 
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exa^le. £o. a «O0K fluorescent la^ where the color temperature 

a^ut 4100»K. i.e., in .egree Kelvin, the phosphor coat 17 
typically co.pri.ea of a fixture of three phoephcre. The phosphor 
.i.t.re tvpicallV consists of a .l.e-e.ittin. hariu. — - 
alu.inate (B^, activated hy Bu, a rea-e.ittin. yttrium Ox.ae (VOX, 

V, f„ i e Y.O,:Eu,. and typically a green-emitting 
activated by Eu, i.e., 121^3.0 

lanthanu. phosphate (lAP) activated by ceriu. and terbium. 

Iha three-phosphor mixture in the 4100»K lamp allows the 
Xa^ 1 to have reduced mercury consumption in conjunction with the 
alumina undercoat 16 which shields the glass envelope 3 from 
mercury . 

very thin layers of the getter co^ounds are effective 
,n gettaring the contaminants in c^estion, the optics of the bul. 
material are not effectively altered. The invention has been found 
, .c be useful in all UV reflective base coats in fluorescent lamps. 

«bile not Wishing to be bound by any theory, experimental data 
indicates that contamination above a certain level in the finished 
lamp results in increased duration of arc instability in 
conventional la^s and that decreasing the contamination reduces or 
.0 eliminates the duration of the arc instability. Thus the solution 
according to this invention is the reduction of inpurities 
responsible for the contamination by ta.ing advantage of the large 
surface area provided by the UV reflecting base-coat . 

the present invention, has been described in particular 
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aetail, i. shouia also be appreciated that numerous ^edification. 
a.e possible witbin tbe intended spirit and scope of the invention, 
in interpreting the appended clai^ it should be understood that 

where and if it appears: 

3, the word ..con^rising" does not exclude the presence of 
other elements than those listed in a claim; 

b, the word ..consisting" excludes the presence of other 
elements than those listed in a claim; 

c, the word ..a., or ..an- preceding an element does not exclude 

^■F a nliiralitv of such elements, 
the presence of a piuraxxL.y 

• ^y.^ rlaims do not limit their scope 
d) any reference signs m the claims 

and 

e, several ..means', may be represented by the same item of 
hardware or software i„^le„«nted structure or function. 
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